Low affinity binding of taurine to phospholiposomes and cardiac sarcolemma.
A sarcolemma-enriched membrane fraction was prepared from the hearts of Sprague-Dawley rats and its ability to bind taurine (0.5-150 mM) was measured. In the absence of cations, the sarcolemma bound a maximum of 661 nmol taurine/mg protein, with a dissociation constant of 19.2 mM and a Hill coefficient of 1.9, indicating positive cooperativity. Scatchard analysis of taurine binding to sarcolemma gave a bell-shaped curve. Neither beta-alanine nor guanidinoethane sulfonate, inhibitors of taurine transport, affected the degree of taurine binding to sarcolemma. However, hypotaurine was an effective antagonist. Equimolar concentrations of Ca2+, Na+ or K+ also reduced taurine binding. Heterogeneous phospholipid vesicles of phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol, and phosphatidylserine (18:19:2:1) also bound taurine with positive cooperativity, yielding a bell-shaped Scatchard curve. The affinity of taurine for these mixed phospholipid vesicles was enhanced by the inclusion of cholesterol (50%). Taurine associated in a maximum ratio of 1:1 with homogeneous vesicles of phosphatidylcholine or phosphatidylserine. Vesicles of phosphatidylethanolamine bound taurine in a maximum ratio of 2:1, whereas those of phosphatidylinositol bound insignificant amounts of taurine. These studies demonstrate a low affinity binding to sarcolemma of taurine at concentrations normally present in rat heart. Similar levels of binding were observed in phospholipid vesicles, suggesting that the interaction of taurine with biological membranes involves phospholipids.